Covalent binding of acetaldehyde to hepatic proteins during ethanol oxidation.
Acetaldehyde production and the radiolabeling of hepatic proteins were determined in rat liver slices incubated with 14C-ethanol (10 mmol/L). Significant labeling of hepatic proteins occurred in the presence of protein synthesis inhibitors, indicating that, under these conditions, the radiolabeling of protein did not occur via de novo protein synthesis. Additional experiments indicated that the major source of protein-bound radioactivity derived from 14C-ethanol oxidation was the formation of 14C-acetaldehyde adducts with proteins. This conclusion was made from observations that pyrazole, an inhibitor of ethanol oxidation and, therefore, acetaldehyde formation, decreased radiolabeling of protein, whereas cyanamide, which elevated hepatic acetaldehyde levels, markedly increased the labeling of protein. Furthermore, L-cysteine, which can bind acetaldehyde and, therefore, act as an acetaldehyde trap, substantially reduced protein-bound radioactivity. It was also demonstrated that acetaldehyde formed both stable and unstable adducts with hepatic proteins and that unstable adducts may undergo conversion to form stable adducts during incubation.